Introduction
Calmodulin is a calcium-regulating protein which occurs not only in higher eukaryotic cells but also in variety of protozoa, where it has been shown to regulate various calcium-dependent cell functions (9, 41) . This is true for the ciliated protozoan Paramecium tetraurelia, widely used as a model system for the study of ciliary beating (35, 44) and of exocytosis (4, 49, 50, 58) . Concomitantly, calmodulin has been shown to exert some regulatory functions in ciliary (6, 31, 32, 54, 62) and secretory activity (14, 15, 65 ) when paramecia expell their secretory organdIes (trichocysts). However, as in many other systems, intracellular distribution of calmodulin has thus far been analyzed almost exclusively by light microscopic immunofluorescence techniques applied to fixed cells (38, 39, 58) or to cryosections (33).
Calmodulin is known to be in part cytosolic and in part reversi- bly bound to subcellular structures (8, 9, 17) .
We have tried for the first time to analyze its distribution in living cells, using microin- The final labeling pattern was achieved in less than 10 mm ( Figure   7 ) and did not change over several hr. Since the percentage of calmodulin in total cell protein is rather high in paramecia [ref.
(58) and Figure 3 Figure  6 ).
Immunocytochemistry In Vitro
Cells fixed 10 mm after microinjection of RITC-anti-calmodulin antibodies for analysis under oil immersion ( Figure  7) . .",4 _' __ .%, ,#{149}' .,'. f..,.
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: ' -- Figure  7 . Four cells microinjected with FITC-anticalmodulin (0.3 mg/mI) and fixed after different time intervals (5, 30, 195 
Ultra-thin Sections From Permeabiized Cells
The application of very small colloidal gold-protein A probes to permeabilized cells showed (in addition to the labeling sites mentioned above) the presence of calmodulin in cilia ( Figure  12) , where it was bound predominantly to peripheral microtubules. Label appears to be present within the osmoregulatory system ( Figure  16 ) as well as within food vacuoles ( Figure  18 ). As in some 
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Controls to Ultrastructural Experiments
When pre-immune sera were used instead of monospecific anti- 
Discussion
Methodological Aspects
Agar double immunodiffusion tests ( Figure   1 ), enzyme-linked immunosorbent assays ( Figure  2) , and Western blots ( Figure  3 .t...
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Figures 15-18. Permeabilized cell immunolabeled by the same two-step procedure as in Figure 13 .
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.: Figure 15 . Selective labeling ofthetrichocysttip(tt) membrane, of"infraciliary lattice" microfilaments (mf), and ofa coated pit(cp). Bar = 0.1 im. Original magnification x 88,000. Inset: Labeling ofatrichocyst docking site, i.e., ofa potential exocytosis site. Bar = 0.1 sm. Original magnification x 88,000. Figure 16 . Reaction product is attached to the inner side of a presumptive contractile vacuole (cv) and its extensions, but not to the membranes of the spongiome (s) forming tubules of the osmoregulatory system. Trichocyst (t) surfaces are also labeled. Bar = I irn.
Original magnification x 21,000. 
but also for elements of the osmoregulatory system ( Figure  16 ), and occasionally for trichocysts ( Figure  13 ), for which it has been earlier shown that they avidly adsorb calmodulin (29 .i' --2 . Figure 18 . Two food vacuoles (fv,, fv2) are labeled on their surface, from which label emanates into a more (fv2) or less (hi,) 
Biological Implications
Calmodulin is frequently associated with stress fibers in higher eukaryotic cells (1, 20, 27, 41 ., fractions has been suggested to be due to cytoskeletal contaminants (16). We support this view. We also failed to detect calmodulin in cilia in vivo because of diffusion problems (see "Methodological aspects"), where we could detect it only after permeabilization ( Figure  12 ). Its presence is in accordance with previous biochemical (70) and fluorescence labeling experiments (33, 38, 58, 64 Figure   8 ) agrees with previous data obtained with Paramecium (38, 58) and 
